Supplementary Figure 1
Chemical structures of the azido linker and of the rhodamine B azide suitable for click reaction.
Structures of 3-azidopropan-1-ol (left) and of rhodamine B azide (right). purchased from Carlo Erba. Milli-Q water was produced using a Milli-Q Integral water purification system (Merck Millipore; the electrical resistivity of the water was measured and was always above 18 MΩ.cm). CDCl 3 was purchased from Euriso-Top.
S1.1.2. Procedure to follow progression and completion of the reactions
Progression of the in-solution reactions was monitored on analytical TLC commercially available precoated aluminium packed plates (Merck Kieselgel 60 F254). Chromogenic products were directly observed on TLC plates.
Completion of the amide bond formation on solid support was monitored with the Kaiser test.
Propargylglycine does not generate the apparition of the expected blue coloration of the beads upon deprotection but a light red coloration.
S1.1.3. General procedure for automated peptide synthesis
Peptides were partially synthesized using an ABI 433A automated peptide synthesizer from Applied
Biosystem in a 0.1 mmol scale in Boc strategy. A 10-fold molar excess of amino acid was used (1 mmol) with the classical HOBt/DCC activation protocol.
Peptides were manually synthesized in various scales by Boc strategy using the following protocol:
amino acids (5 eq.) were activated using HBTU (4. The derivatization of the peptides with fluorophores will be introduced below.
S1.1.4. Cleavage and work-up procedures
For Penetratin, which contains formyl protected tryptophan residues, a sequential removal was used with washes of 1, 3, 5, 7, 15, 30 min and 1 hour with a 20 % piperidine solution in DMF.
At the end of the synthesis, the peptidyl-resin was washed with NMP (3 x), CH 2 Cl 2 (3 x) and MeOH (3 x) and dried under vacuum. The weight of the peptidyl-resin was measured and compared with the expected yield to anticipate any eventual truncation of the sequence.
Peptides were fully deprotected and cleaved from the resin by treatment with HF (2 h, 0°C) using anisole (1.5 mL.g -1 peptidyl-resin) and methylsulfide (0.25 mL.g -1 peptidyl-resin) as scavengers.
After cleavage, the peptide was precipitated into cold diethyl ether. The precipitate was filtrated and washed with cold ether and finally dissolved in 10 % AcOH in water. The crude peptide was lyophilized.
Peptides were lyophilized using an Alpha 2/4 Freeze dryer from Bioblock Scientific.
S1.1.5. Purification materials (preparative RP-HPLC)
Peptides were purified by semi-preparative or preparative RP-HPLC using the following solvents: A = (0.1 % TFA in H 2 O) and B = (0.1% TFA in MeCN) on various RP-HPLC systems. Prior to purification, crude peptides were dissolved in solvent A. Detection wavelengths were set at 220 nm (amide bond), 280 nm (tryptophan residue), 494 nm (fluorescein derivative) or 510 nm (rhodamine derivative). Semi-preparative RP-HPLC was performed using either a SymmetryPrep C8 column 
S1.2. In-solution synthesis of rhodamine B azide
The synthesis of Rhodamine B azide starts with the preparation of 3-azidopropan-1-ol ( Supplementary Fig. 1 ).
Sodium azide (2.3 g, 35 mmol, 5 eq.) was added to a solution of 3-bromopropan-1-ol (1.0 g, 7 mmol) in water (15 mL). The solution was stirred overnight at 90 °C. CH 2 Cl 2 (20 mL) was added and the aqueous layer was extracted twice with CH 2 Cl 2 (20 mL each time). The combined organic phases were dried over magnesium sulfate, filtrated and concentrated. 3-azidopropan-1-ol was obtained as colorless oil (580 mg, 82 % yield). 
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S1.3.2. Click reaction protocol to obtain rhodamine labeled peptides
The click reaction with rhodamine B azide ( Supplementary Fig. 2 ) was performed on solid support using the following protocol.
To the dry peptidyl-resin containing a propargylglycine residue, were added Cu(OAc) 2 (40 eq.), ascorbic acid (40 eq.) and a solution containing rhodamine B azide (20 eq.), DIPEA (50 eq) in a solution of 30% pyridine in DMF in a fritted syringe. The solution was sonicated for 5 minutes and shaken overnight at RT. The resin was then washed with DMF (3 x), DMF/Pyridine (6/5 v/v) containing ascorbic acid (0.02 g.mL -1 ) (3 x), CH 2 Cl 2 (3 x) and MeOH (3 x). The resin was dried under vacuum.
S1.4. Peptide sequences and characterization of the studied peptides
The peptide sequences and their analytical characterizations are reported in Supplementary Table 2 and Supplementary Table 3 , respectively.
The multiple origins of fluorescence self-quenching
The goal of this note is to describe concisely the possible origins of fluorescence self-quenching in our system. In particular, we would like to interpret the evolution of the fluorescence of the CPPs in the presence of an excess of DOPG ( Fig. 1 and Supplementary Fig. 3 ). In such a case, the CPP is adsorbed and confined in the phospholipid phase and is getting progressively diluted upon addition of DOPG.
S2.1. Note on the inner-filter effect
The order of magnitude of the number of vesicle encountered by a photon emitted from a fluorescent peptide on a vesicle, noted n, is:
L is the width of the cuvette (L ~1 cm), a is the radius of a vesicule (a ~100 nm) and d is the distance between two vesicles. Because d is defined as the distance between two vesicles, ~ 10 0' ×(10 01 ) ' ×10 *1 ~ 10
As a consequence, a photon exiting a vesicle encounters, in average, at least a second vesicle in solution.
S2.2. The Stern and Volmer phenomenological quenching model
The following discussion is based on one book written by Prof. Bernard Valeur.
In the presence of a fluorescence quencher Q, transient interaction between the excited fluorophore and the quencher during the lifetime of the exited state may induce dynamic quenching. Dynamic quenching is usually well-described by the Stern-Volmer equation: If the fluorescence quencher is a fluorophore F:
Fluorescence energy transfer between two identical fluorophores cannot be the physical origin of dynamic self-quenching since it is not accompanied by any energy loss. In consequence, fluorescence transfers with "energy losses" have to be envisioned.
Alternatively, when the concentration of quencher is high enough, so that the quencher is always in interaction with the fluorophore, static quenching may occur. Static quenching might be due to the formation of a ground-state complex between the fluorophore and the quencher and in our case the quencher can be a fluorophore F. The equilibrium constant of the ground state complex formation, K S , is:
The dependence of fluorescence intensity on the concentration of the quencher, here the fluorophore F, can be derived and gives again a linear relationship between I 0 /I and [F]:
Not surprisingly, static quenching decreases the number of fluorescent dyes inducing a global decrease of the quantum yield.
In conclusion, if classical dynamic or static quenching is responsible for the observed fluorescence decrease, linear Stern-Volmer plots will be observed.
S2.3. Phenomenology of fluorescence quenching: analysis of the titration curves
The Fig. 3 ). However, when the CPP is densely packed on the surface, an upward curvature is always observed (Supplementary Fig. 3 ). Such a curvature signifies that at high CPP:DOPG ratio, a very important self-quenching occurs. Because the simple dynamic or static models that we proposed do not satisfactorily describe the deviation, they have to be adapted.
The upward curvature of our plot, concave towards the y-axis may originate from three different phenomena: (i) dynamic and static quenching can occur simultaneously or (ii) the space between the fluorophore and the quencher (i.e. another fluorophore) is small enough for the quencher to be next to the fluorophore at the moment of the excitation -as a result, the fluorophore is immediately quenched without the requirement of the formation of a physically defined ground complex-or (iii) the static quenching yields "black dimers", which are themselves efficient quenchers. We will successively investigate these possibilities. This modified Stern-Volmer equation, which takes simultaneously into account static and dynamic quenchings, is second order in [F] . As a consequence, the corresponding Stern-Volmer plot has an upward curvature and could explain our observation.
S2.4.3. Formation of "dark dimers"
This last model is based on the static fluorescence quenching and assumes that fluorophore dimers (or aggregates) can absorb light at the emission wavelength of the fluorophores. These dimers thus become "black dimers". 2 In this model, a "transfer with losses" between two fluorophores is not required: the dimers are the fluorescence quenchers.
If dimers are fluorescence quenchers, at low CPP concentration we only observe a linear plot due to formation of dimers; this is the static quenching. At a higher CPP concentration, the concentration of (iii) At high CPP concentrations, the positive deviation from the Stern-Volmer plot can be explained both by the quenching sphere of action model or by a dynamic quenching by dimers themselves.
